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WATER RESOURCES ACTIVITIES OF THE
MISSISSIPPI DISTRICT, 1993-94

By Carol P. Moss

Introduction

This report describes the activities and programs of the U.S. Geological
Survey, Water Resources Division, in Mississippi during 1993-94. The work
of the Mississippi District is accomplished, in large part, through cooperation
with local, State, and other Federal agencies who share in the planning and
financial support of the program. The annual budget for the Mississippi
District in 1994 is about $3.7 million.

The principal mission of the Mississippi District is to investigate the
occurrence, quantity, quality, distribution, and movement of surface and
ground water in the State. To accomplish this mission, the Mississippi
District employs about 50 professional, technical, and support personnel.
Hydrologic data-collection programs and interpretive studies are conducted by
the Hydrologic Data Section and the Hydrologic Investigations Section. These
sections are responsible for implementation and execution of District projects.
The Administrative Services Section, the Computer Applications Unit, and
the Reports Preparation Unit provide support services to all District
personnel.

Results of most data-collection programs and interpretative studies
conducted by the Mississippi District are published in U.S. Geological Survey
reports or outside publications and are made available to universities, State
and local agencies, other Federal agencies, and to the public. A list of reports
published since 1990 is included in this report; these reports are available for
inspection at the District Office in Jackson.



Local, State, and other Federal agencies that provided funding and
services in support of water-resources investigations in Mississippi during
1993-94 include:

¢ City of Jackson

¢ Harrison County Board of Supervisors

e Harrison County Development Commission

* Jackson County Board of Supervisors

* Jackson County Port Authority

* Mississippi Department of Agriculture and Commerce

* Mississippi Office of Land and Water Resources

* Mississippi Office of Pollution Control

* Mississippi Department of Transportation

* Mississippi Soil and Water Conservation Commission

* National Aeronautics and Space Administration

e Pat Harrison Waterway District

* Pearl River Basin Development District

* Pearl River Valley Water Supply District

* Tombigbee River Valley Water Management District

* U.S. Army Corps of Engineers

¢ U.S. Army Corps of Engineers, Waterways Experiment Station
¢ U.S. Environmental Protection Agency

e U.S. Navy

* Yazoo Mississippi Delta Joint Water Management District



THE MISSISSIPPI EMBAYMENT STUDY UNIT OF THE NATIONAL
WATER-QUALITY ASSESSMENT PROGRAM

The Nation's water resources are composed of many interrelated ground- and surface-
water systems. The response of each of these systems to natural and anthropogenic factors
manifests itself in a corresponding set of hydrologic, chemical, and biological characteristics
that reflect the effects these factors have on water quality. Many national water-quality
concerns arise from the recognition of recurring local and regional problems related to managing
and protecting water quality.

To address complex water-quality concerns and related issues, the U.S. Geological
proposed a National Water-Quality Assessment (NAWQA) Program in 1985 to:

e provide a nationally consistent description of current water-quality
conditions for a large part of the Nation's water resources;

¢ define long-term trends (or identify the lack of trends) in water quality; and

* identify, describe, and explain the major natural and anthropogenic
factors that affect observed water-quality conditions and trends.

In 1991, the U.S. Geological Survey began the full-scale implementation of a NAWQA
Program after the successful completion of a pilot phase with field investigations in seven
areas throughout the Nation. The program integrates information about water quality at
several spatial scales, from local to national, and focuses on water-quality conditions that
affect large areas of the Nation or occur frequently within small areas. Meeting the goals of
the program will produce a wealth of water-quality information that will be useful to policy
makers and managers at the National, State, and local levels.

The NAWQA Program consists of two major elements -- study unit investigations and
regional and national syntheses of study unit investigation results. Study unit investigations,
the basic building blocks of the NAWQA Program, are designed to address study unit and local
water-quality issues and to provide the information upon which regional and national water-
quality assessments can be made.

In 1994, the Mississippi Embayment study unit was among
the 20 NAWQA study units selected for study under the phased
implementation plan. The Mississippi Embayment water-
quality study unit covers an area of approximately 48,500
square miles and includes parts of Arkansas, Kentucky,
Louisiana, Mississippi, Missouri, and Tennessee.

Results of each study unit investigation will be presented
in several reports during each period of intensive assessment
activity. The public will be informed about activities in each
study unit through participation in public meetings.
Addressing local water-quality concerns will be an important
component of the study unit investigations.

Missouri

Tennessee

Michael J. Mallory is project chief of the Mississippi
Embayment NAWQA study.

Location of the Mississippi Embayment
study unit of the NAWQA Program



HYDROGEOLOGIC MAPPING OF CONFINING UNITS IN THE MISSISSIPPI
RIVER ALLUVIAL AQUIFER, MISSISSIPPI DELTA

The Mississippi River alluvial aquifer is the most heavily pumped aquifer in
Mississippi, supplying about 2,000 million gallons per day of water for agricultural and
industrial use in the Mississippi "Delta”. Recharge to the alluvial aquifer is from the
Mississippi River, internal streams and lakes, precipitation, runoff and seepage from the Bluff
Hills, and from underlying aquifers. To improve understanding of the vertical recharge to the
alluvial aquifer, the Mississippi District, in cooperation with the Yazoo Mississippi Delta
Joint Water Management District is conducting a study to determine the thickness and areal
extent of the top and bottom clay beds that separate the alluvial aquifer from the surface
environment and from underlying water-bearing units.

During fiscal year 1994, project work will focus on assembling, analyzing, tabulating, and
creating a computer data file for the hydrogeologic information necessary to determine the
vertical recharge potential for the alluvial aquifer. Results of the project are planned to be
presented in a U.S. Geological Survey Water-Resources Investigations Report.

J. Kerry Arthur is the project chief for the study of confining units in the Mississippi River
alluvial aquifer, Mississippi Delta.
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WATER-USE INFORMATION

The demand for water in Mississippi continues to increase because of increasing water
requirements of public suppliers, industries, irrigators, and catfish farmers. Water managers
need a consistent and accurate record of water use to predict future needs and ensure that those
needs can be met. The Mississippi District water-use program is conducted in cooperation with
the Mississippi Office of Land and Water Resources and the Yazoo Mississippi Delta Joint
Water Management District with the following objectives:

¢ collect information on the amount of surface and ground water
withdrawn by major users,

* store this information in a computerized data base, and

* disseminate water-use data and information to the public by means of
reports and presentations and to the District as needed for other
projects.

During 1993, work focused on compiling 1987-92 withdrawal data from about 100 users
that voluntarily report withdrawals or sales and inputting these data into the water-use data
base. A paper, "Freshwater withdrawals in Mississippi, 1990," was written and presented at
the Mississippi Water Resources Conference in April 1993. A data report, "Total water

withdrawals in Mississippi, 1990," was written and published as U.S. Geological Survey Open-
File Report 93-375.

Project chief of the Mississippi water-use program is Penny M. Johnson.
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Total water withdrawals in Mississippi, by county, 1990
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ACID-PRECIPITATION DATA COLLECTION

Since 1982 the U.S. Geological Survey has conducted a program to monitor the quality of
precipitation in Mississippi. Currently, the USGS collects long-term data required to assess the
effect that selected inorganic chemical constituents and physical properties of atmospheric
precipitation may have on the environment. Data are collected at two sites as a part of the
National Trends Network.

The purposes of the program are:
* monitor atmospheric precipitation at selected stations,
e store the data that are collected in a computerized data base, and

¢ evaluate water-quality trends in streams and lakes in the State (as
related to atmospheric precipitation).

Darrell T. Wilson is project chief of the acid-precipitation data-collection program in
Mississippi.

o o TN .

Location of precipitation-quality stations in Mississippi in 1993
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SEDIMENT DATA COLLECTION

Sediment concentrations in rivers and streams should be defined and monitored to provide
information for water-resource planning and water-quality assessment. The Mississippi
District sediment program is conducted in cooperation with other Federal agencies with the
following objectives:

¢ provide sediment data for use in Federal and State planning and action
programs, and

¢ provide sediment data for Federal management of interstate and
international waters.

During 1993, water-discharge data were collected at 12 daily discharge sites as part of
the sediment data-collection program. Bed-material samples and daily suspended-sediment
data were collected at eight of these sites. Periodic suspended sediment samples were collected
at 4 of these sites and at 15 partial-record sites. Discharge and suspended-sediment data were
collected at 13 routine stations on regularly scheduled visits at 6-week intervals. Data
collected at all sites were published in the annual data report.

Fred George is project chief of the sediment data-collection program in Mississippi.
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Location of sediment-data collection sites in Mississippi in 1993
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QUALITY-OF-WATER DATA COLLECTION

Water-resource planning and water-quality assessment require a nationwide base level of
relatively standardized information. For intelligent planning and realistic assessment of the
water resource, the chemical and physical quality of surface and ground water needs to be
defined and monitored.

To obtain and document an unbiased inventory of water-quality data for use in the
planning and development of the water resources of Mississippi, one or more water-quality
samples were collected at 53 surface-water sites and at 384 ground-water sites in 1993. Water-
quality data were collected at five National Stream Quality Accounting Network (NASQAN)
stations and at one Hydrologic Benchmark (HBM) station.

Michael A. Manning, District NASQAN Specialist, is the principal investigator for the
quality-of-water data-collection program.

|
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Location of NASQAN and HBM stations in Mississippi in 1993

18



GROUND-WATER DATA COLLECTION

Long-term water-level records are needed to evaluate the effects of climatic variations on
the recharge to and discharge from the major aquifers in the State, to provide a data base from
which to measure the effects of development on future supplies, and to provide data for
management of the water resources. The Mississippi District ground-water data-collection
program is conducted in cooperation with State and local agencies with the following
objectives:

¢ collect sufficient water-level data to provide a long-term data base so
that the general response of the ground-water system to natural
climatic variations and induced stresses is known;

* aid in the early identification of potential problems that might
threaten the ground-water resource;

* aid in the proper management of the ground-water resource; and

e provide a data base against which the short-term record acquired in
areal studies can be analyzed. This analysis should provide an
assessment of the ground-water resource, allow estimates of future
conditions, identify and define contamination and supply problems, and
provide the data necessary for water managers to formulate water-
supply decisions about ground-water resources.

During 1993, water-level measurements were made at 235 observation wells in the
statewide network, and continuous recorders were operated on 31 wells. Water-quality samples
were collected from 384 wells, and data from 35 geophysical logs were compiled. Data on about
100 new water wells were added to the Ground-Water Site Inventory (GWSI) file, increasing
the total sites in the file to 65,983.

William T. Oakley is project chief of the ground-water data-collection project.

N
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Locations of continuous water-level recorders in Mississippi in 1993
(Some locations represent multiple well sites.)
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SURFACE-WATER DATA COLLECTION

Surface-water information is needed for purposes of surveillance, planning, design,
hazard warning, operation, and management in water-related fields such as water-supply,
hydroelectric-power generation, flood control, irrigation, bridge and culvert design, wildlife
management, pollution abatement, flood-plain management, and water-resources development.
To provide this information, an appropriate data base is necessary. The Mississippi District
surface-water data-collection program is conducted in cooperation with many local, State, and
other Federal agencies with the following objectives:

¢ collect information on the surface-water resources of Mississippi;

¢ store this information in computerized local and national water-
resources data bases; and

¢ disseminate surface-water information to local, State, and other
Federal agencies, as well as to educational institutions, private
organizations, and the public by means of an annual report and direct
responses to individual requests.

During 1993, data were collected at more than 80 continuous-record streamflow sites and
at more than 100 partial-record sites.

D. Phil Turnipseed is project chief of the surface-water data-collection program in
Mississippi.

Locations of continuous-record streamflow sites in Mississippi in 1993

20



MISSISSIPPI DISTRICT REPORTS PUBLISHED SINCE 1990

Arthur, J.K., 1994, Generalized description and analysis of ground-water flow in the Cockfield and Sparta
aquifers in Hinds, Madison, and Rankin Counties, Mississippi: U.S. Geological Survey
Water-Resources Investigations Report 93-4143, 103 p.

Arthur, J.K., and Taylor, R.E., 1990, Definition of the geohydrologic framework and preliminary
simulation of ground-water flow in the Mississippi Embayment aquifer system, Gulf Coastal Plain,
United States: U.S. Geological Survey Water-Resources Investigations Report 86-4364, 97 p.

----- 1991, Ground-water flow analysis of the Mississippi Embayment aquifer system, south-central United
States: U.S. Geological Survey Open-File Report 91-451, 105 p.

Barber, N.L., 1991, Water withdrawals in the Black Warrior-Tombigbee Basin and Alcorn County,
Mississippi, 1985-87: U.S. Geological Survey Water-Resources Investigations Report 90-4061, 42 p.

Callahan, J.A., and Barber, N.L., 1990, Freshwater use in Mississippi, 1985: U.S. Geological Survey
Water-Resources Investigations Report 88-4229, 1 sheet.

Floyd, P.C., 1991, Simulation of travel time for a 300 cubic foot per second discharge from Okatibbee
Reservoir, Pascagoula River basin, Mississippi in Proceedings of the 21st Mississippi Water
Resources Conference 1991: Water Resources Research Institute, Mississippi State, Miss., p. 49-55.

————— 1993, Simulations of floodflows in the Magby Creek flood plain near Old Mill Road at Columbus,
Mississippi: U.S. Geological Survey Water-Resources Investigations Report 93-4086, 39 p.

Floyd, P.C., 1993, Analysis of streamflow in the Magby Creek Basin ner Columbus, Mississippi in
Proceedings of the 23d Mississippi Water Resources Conference 1993: Water Resources Research
Institute, Mississippi State, Miss., p. 86-93.

Goldsmith, G.D.S., 1990, Potentiometric-surface map of the Gordo aquifer in northeastern Mississippi,
August through December 1987: U.S. Geological Survey Water-Resources Investigations Report
89-4060, 1 sheet.

————— 1991, Potentiometric-surface map of the Coffee Sand aquifer in northeastern Mississippi, August
through December 1987: U.S. Geological Survey Water-Resources Investigations Report 91-4064,
1 sheet.

————— 1991, Potentiometric-surface map of the Eutaw-McShan aquifer innortheastern Mississippi, August
through December 1987: U.S. Geological Survey Water-Resources Investigations Report 90-4157,
1 sheet.

----- 1993, Potentiometric-surface map, October through December 1988, and water-level change mabp,
1983-88, of the Mississippi River alluvial aquifer in northwestern Mississippi: U.S. Geological
Survey Water-Resources Investigations Report 92-4176, 1 sheet.

Johnson, PM., 1994, Total water withdrawals in Mississippi, 1990: U.S. Geological Survey Open-File
Report 93-375, 67 p.

Kalkhoff, S.J., 1993, Brine contamination of ground water and streams in the Baxterville oil field area,

Lamar and Marion Counties, Mississippi: U.S. Geological Survey Water-Resources Investigations
Report 93-4147, 37 p.

21



Landers, M.N., and Wilson, K.V,, Jr., 1991, Flood characteristics of Mississippi streams: U.S. Geological
Survey Water-Resources Investigations Report 91-4037, 82 p.

Mallory, M.J., 1990, Evaluation of three scenarios of ground-water withdrawal from the Mississippi River
alluvial aquifer in northwestern Mississippi: U.S. Geological Survey Open-File Report 90-103, 17 p.

----- 1990, Computer methods for evaluating wellhead protection areas in Proceedings of the Mississippi
Water Resources Conference, 1990: Mississippi Water Resources Research Institute, Mississippi
State, Miss., p. 127-135.

----- 1993, Hydrogeology of the southeastern coastal plain aquifer system in parts of eastern Mississippi
and western Alabama: U.S. Geological Survey Professional Paper 1410-G, 57 p.

Moreland, R.S., and O’Hara, C.G., 1994, Susceptibility of major aquifers to surface
contamination--Holmes, Humphryes, Issaquena, Sharkey, Washington, and Yazoo Counties,
Mississippi: U.S. Geological Survey Water-Resources Investigations Report 93-4129, scale
1:500,000.

Morris, Fred, III, 1991, Hydrologic monitoring in the area of the Tennessee-Tombigbee Waterway,
Mississippi-Alabama, Fiscal Year 1987: U.S. Geological Survey Open-File Report 91-477, 150 p.
plus appendixes.

----- 1991, Hydrologic monitoring in the area of the Tennessee-Tombigbee Waterway,
Mississippi-Alabama, Fiscal Year 1988: U.S. Geological Survey Open-File Report 91-511, 139 p.
plus appendixes.

----- 1991, Hydrologic monitoring in the area of the Tennessee-Tombigbee Waterway,
Mississippi-Alabama, Fiscal Year 1989: U.S. Geological Survey Open-Rile Report 91-520, 142 p.

----- 1991, Hydrologic monitoring in the area of the Tennessee-Tombigbee Waterway,
Mississippi-Alabama, Fiscal Year 1990: U.S. Geological Survey Open-File Report 91-521, 107 p.

Oakley, W.T., and Burt, D.E., 1992, Records of public-supply wells in Mississippi, 1992: U.S. Geological
Survey Open-File Report 92-82, 110 p.

Oakley, W.T., and Burt, D.E., Jr., 1994, Potentiometric-surface map of the Sparta aquifer in Mississippi,
October through December 1989: U.S. Geological Survey Water-Resources Investigations Report
94-4048, 1 sheet.

Oakley, W.T., and Burt, D.E., Jr, 1994, Potentiometric-surface map of the Cockfield aquifer in
Mississippi, October through November 1989: U.S. Geological Survey Water-Resources
Investigations Report 93-4202, 1 sheet.

Oakley, W.T,, Burt, D.E., Jr, and Goldsmith, G.D.S., 1994, Potentiometric-surface map of the lower
Wilcox aquifer in Mississippi, October through December 1988: U.S. Geological Survey
Water-Resources Investigations Report 93-4174, 1 sheet.

Oakley, W.T., and Burt, D.E., Jr., 1994, Potentiometric-surface map of the Winona-Tallahatta aquifer in
northwestern Mississippi, November through December 1988: U.S. Geological Survey
Water-Resources Investigations Report 94-4049, 1 sheet.

22



Rebich, R.A., 1993, A literature overview of methods to evaluate and monitor Class I underground

injection sites in Mississippi: U.S. Geological Survey Water-Resources Investigations Report
93-4058, 60 p.

----- 1993, Preliminary summaries and trend analyses of stream discharge and sediment data for the Yazoo
River Basin Demonstration Erosion Control Project, north-central Mississippi, July 1985 through
September 1991: U.S. Geological Survey Water-Resources Investigations Report 93-4068, 51 p.

————— 1994, Data requirements for simulation of hydrogeologic effects of liquid waste injection, Harrison
and Jackson Counties, Mississippi: U.S. Geological Survey Water-Resources Investigations Report
94-4021, 19 p.

Rebich, R.A., and Landers, M.N., 1990, Upstream extent of saline water in the Pascagoula River in
Proceedings of the Mississippi Water Resources Conference, 1990: Mississippi Water Resources
Research Institute, Mississippi State, Miss., p. 98-104.

Slack, L.J., 1991, Quality-assurance plan for water-resources activities of the U.S. Geological Survey in
Mississippi--1991: U.S. Geological Survey Open-File Report 91-526, 47 p.

————— 1992, Water-quality and bottom-material chemistry data for the Yazoo River Basin Demonstration
Erosion Control Project, north-central Mississippi, February 1988-September 1991: U.S. Geological
Survey Open-File Report 92-469, 197 p.

Slack, L.J., and Darden, Daphne, 1991, Summary of aquifer tests in Mississippi, June 1942 through May
1988: U.S. Geological Survey Water-Resources Investigations Report 90-4155, 40 p.

Slack, L.J., and Grantham, PE., 1991, Quality of water in the upper Yazoo River and Steele Bayou Basins,
northwestern Mississippi, March 1990 through February 1991: U.S. Geological Survey Open-File
Report 91-509, 46 p.

Slack, L.J., and Oakley, W.T., 1991, Tritium analyses of shallow ground water in Mississippi, spring 1989
and 1990 in Proceedings of the 21st Mississippi Water Resources Conference, 1991: Water
Resources Research Institute, Mississippi State, Miss., p. 92-97.

----- 1991, Tritium in ground water in Mississippi, 1989-90: U.S. Geological Survey Open-File Report
91-177, 12 p.

----- 1992, Tritium analyses of water in the Mississippi River alluvial aquifer in northwestern Mississippi,
August 1991: U.S. Geological Survey Open-File Report 92-75, 9 p.

Slack, L.J., Oakley, W.T., and Cooper, LM., 1993, Quality of ground water in Jackson County,
Mississippi, March - June 1993: U.S. Geological Survey Open-File Report 93-479, 38 p.

Slack, L.J., Oakley, W.T., O’Hara, C.G., and Cooper, L M., 1994, Quality of ground water in Harrison
County, Mississippi, June-July 1993: U.S. Geological Survey Open-File Report 94-125, 33 p.

Telis, P.A., 1990, Improving estimates of low-flow characteristics for streamflow stations affected by
climatic cycles in Proceedings of the Mississippi Water Resources Conference, 1990: Water
Resources Research Institute, Mississippi State, Miss., p. 37-40.

----- 1991, Low-flow and flow-durations characteristics of Mississippi streams: U.S. Geological Survey
Water-Resources Investigations Report 90-4087, 214 p.

----- 1992, Techniques for estimating 7-day, 10-year low-flow characteristics for ungaged sites on streams
in Mississippi: U.S. Geological Survey Water-Resources Investigations Report 91-4130, 143 p.

23



Turnipseed, D.P,, 1993, Lateral movement and stability of channel banks near two highway crossings in
the Pascagoula River Basin in Mississippi: U.S. Geological Survey Water-Resources Investigations
Report 93-4131, 24 p.

----- 1994, Lateral movement and stability of channel banks near four highway crossings in southwestern
Mississippi: U.S. Geological Survey Water-Resources Investigations Report 94-4035, 33 p.

Turnipseed, D.P,, and Baldwin, W.T., 1992, Channel and bank stability of Bakers Creek at State Highway
547 near Port Gibson, Claiborne County, Mississippi: U.S. Geological Survey Open-File Report
92-636, 15 p.

Turnipseed, D.P., and Wilson, K. V., Jr., 1990, Channel and bank stability of Twentymile Creek at U.S.
Highway 45 near Wheeler, Prentiss County, Mississippi: U.S. Geological Survey Open-File Report
90-111, 16 p.

----- 1992, Channel and bank stability of Standing Pine Creek at State Highway 488 near Freeney, Leake
County, Mississippi: U.S. Geological Survey Open-File Report 92-112, 18 p.

Wilson, K.V, Jr,, 1991, Monitoring scour at the State Highway 15 bridge across the Leaf River at
Beaumont, Mississippi in Proceedings of the 21st Mississippi Water Resources Conference, 1991:
Water Resources Research Institute, Mississippi State, Miss., p. 121-131.

Wilson, K.V., Jr,, and Landers, M.N., 1991, Annual peak stages and discharges for streamflow-gaging
stations in Mississippi: U.S. Geological Survey Water-Resources Investigations Report 91-4098,
705 p.

Wilson, K.V., Jr,, and Turnipseed, D.P,, 1990, Channel and bank stability of Wolf Creek and a tributary at
U.S. Highway 45 near Wheeler, Prentiss County, Mississippi: U.S. Geological Survey Open-File
Report 90-110, 18 p.

----- 1993, Channel-bed and channel-bank stability of Standing Pine Creek tributary at State Highway 488
at Free Trade, Leake County, Mississippi: U.S. Geological Survey Open-File Report 93-37, 20 p.

----- 1994, Geomorphic response to channel modifications of Skuna River at the State Highway 9 crossing
at Bruce, Calhoun County, Mississippi: U.S. Geological Survey Water-Resources Investigations
Report 94-4000, 43 p.

24



